KINEMATICS.                              tf
40: If for any case of motion of a point we have given th$ whole" velocity and its direction, or simply the components of the velocity in three rectangular directions, at any time, or, as is most commonly the case, for any position ; the determination of the form of tho path described, and of other circumstances of the motion, is a question of pure mathematics, and in all cases is capable (if not of. an exact solution, at all events) of a solution to any degreo of approximation that may be desired
This is true also if the total acceleration and its direction at every instant, or simply its rectangular components, be given, provided tho velocity and its direction, as well as the position of the point, at any one instant be given. But these are, in general, questions requiring for their solution a knowledge of the integral calculus.
41.    From the principles already laid down, a great many Interest-ing results may be deduced, -of which we enunciate a few of the simpler and more important
(a) If the velocity of a moving point be uniform, and Jf Its direction revolve uniformly in a plane, the path described is a circle.
(£) If a point moves in a plane, and its component velocity parallel to each of two rectangular axes' is proportional to its distance from that axis, the path is an ellipse Or hyperbola whose principal diameters coincide with those axes; and the acceleration as directed to or from the centre of the curve at every instant (§§66,78),
(c) If the components of the velocity parallel to each axis bt» equimultiples of the distances from the other axis, the path ia a straight; line passing through the origin.
{</) When. the velocity is uniform, but fn a. direction revolving uniformly in a right circular cone, the motion of the point Is in ft circular helix whose axis is parallel to that of the cone,
42.    When a point moves uniformly m & circle of radius ./?, with velocity V, the whole acceleration is directed towards the centre, and
y»
Jbas the constant value -jr.   See § 36.
43.    With uniform acceleration in the direction of motion, a poftit describes spaces proportional to the squares of the times eliqwcl since the. commencement of the motion.   This is the cas« of & body falling vertically in vacuo under the action of gravity.
Ift this case the space described in any interval h that which would t>e 'described in the same time by a point moving uniformly jvith » velocity equal to that at die middle of the interval In other"w«nl», the.average velocity (when the acceleration is uniform) i«, during imy interval, the arithmetical mean of the-initial and final vdudtiet. For, since the velocity increases uniformly, Its value at any time be/br* tho middle of the interval -is aa much &*•/ thnn this mean as its value at the same time after tjte middle of the interval h jgreatcr tlwvn. the